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RUNOFF  VOLUME -DURATION -PROBABILITY  ANALYSES 


for 

SELECTED  WATERSHEDS 


INTRODUCTION 


The  volume -duration -probability  (VDP)  analyses  relate  the  annual 
maximum  1,  3,  7,  15*  30,  60,  90,  120,  183,  and  274-day  streamflow 
from  selected  watersheds  to  a  percent  chance.  The  annual  maximum 
streamflow  data  for  the  various  durations  were  furnished  to  the 
SCS  by  the  U.S.  Geological  Survey  through  a  Memorandum  of  Under¬ 
standing  initiated  in  1961.  The  Central  Technical  Unit,  through 
electronic  data  processing  (EDP),  estimated  the  probability  of  the 
annual  maximum  volumes  for  each  duration. 

The  main  use  for  these  analyses  is  to  determine  the  proper  balance 
between  detention  storage  and  principal  spillway  capacity  which  will 
pass  floods  through  floodwater  retarding  structur  s  without  using 
the  emergency  spillway,  on  the  average,  more  frequently  than  speci¬ 
fied  in  SCS  standards.  It  was  initiated  to  assist  in  complying  with 
criteria  set  forth  in  Engineering  Memorandum-27  (Rev.). 

The  computed  output  data  are  presented  in  tabular  form,  including 
certain  statistics  which  were  part  of  the  analyses,  and  in  graph¬ 
ical  form  with  the  high  flow  runoff  volume  in  inches  plotted  at 
each  of  the  durations  analyzed.  Each  graph  presents  this  relation¬ 
ship  for  the  1  and  4  percent  probabilities  which  are  those  most 
commonly  used  in  the  design  of  floodwater  retarding  storage.  The 
probable  maximum  runoff  volume  in  inches  (for  convenience  indicated 
as  0.0  percent  chance)  and  the  50  percent  chance  are  also  shown  in 
contrast  with  the  two  commonly  used. 
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DESCRIPTION  OF  TEE  ANALYSES 


Data  furnished  by  U.  S«  Geological  Survey 

As  previously  mentioned,  the  USGS  provided  the  annual  (water  year) 
high  flow  volumes  for  the  1,  3,  7,  15;  30,  60,  90,  120,  3.83  and  2T5 
day  durations  for  those  stream  gage  records  requested  by  CTU.  In 
preparing  the  request  for  data,  CTU  examined  published  stream  gage  re¬ 
cords  and  selected  stations  in  accordance  with  the  following  general 
provisions: 

1.  Drainage  areas  were  less  than  1000  square  miles  with  a 
few  exceptions . 

2.  Stations  were  omitted  which  were  known  to  have  had  ex¬ 
cessive  diversion  or  stream  regulation  above  the  gage. 

3.  Station  records  which  were  obviously  too  short  to  re¬ 
flect  a  reasonable  estimate  were  omitted. 

The  CTU  also  examined  the  raw  input  data  received  from  USGS  to  estab¬ 
lish  the  period  of  record  to  be  analyzed.  In  some  cases  a  portion  of 
the  total  period  of  record  was  excluded.  Diversions  or  other  regulatory 
structures  have  been  installed  above  some  stations  in  recent  years.  Those 
years  in  which  the  streamflow  has  been  regulated  have  been  omitted  from  the 
station  analysis.  Such  exceptions  are  noted  under  ’’Period  of  Record”  or 
’’Remarks”  in  the  following  summaries.  Furthermore,  a  base  period  of  record 
has  been  extracted  from  the  total  record,  representing  a  period  common  to 
a  majority  of  the  stations  for  comparison.  Thus  the  common  base  period  is 
being  analyzed  on  as  many  stations  as  practical  to  permit  a  regional  analysis 
of  stations  for  most  any  choice  of  grouping. 

Outliers 

An  outlier  as  considered  here  is  an  event  which  is  probably  foreign  to 
the  sample  being  analyzed.  It  is  assumed  that  in  a  longer  period  of  re¬ 
cord  the  event  might  not  be  designated  (identified)  as  an  outlier.  It 
is  something  which  is  not  always  known  for  certain.  The  remarks  on  each 
station  tabulation  identifies  the  durations  and  years  for  which  the  data 
were  judged  to  be  outliers . 

An  abbreviated  method  for  inspecting  the  ordered  data  for  outliers  was 
used  for  these  analyses.  The  upper  and  lower  portions  of  the  curves  were 
inspected -.for  one  or  more  of  the  ordered  values.  Usually,  the  one  day 
was  plotted  for  all  computed  and  observed  values  in  order  to  check  the  fit 
of  the  computed  curve  to  the  observed  data.  When  this  fit  was  questionable, 
other  durations  were  plotted  for  comparison  of  trend  within  the  family  of 
10  curves. 

Logarithmic  Normal,  No.  31,378,  Codex  Book  Company  probability  paper  was 
utilized  for  summarizing  the  data,  except  where  the  above  graphs  indicated 


the  data  belonged  to  the  Log  Extreme  Value  or  other  distribu¬ 
tions.  A  review  of  the  station  record  and  the  date  of  the  out¬ 
lier  event  will  often  reveal  the  circumstances  which  support  a 
conclusion  of  why  it  is  nonrepresentative  of  the  sample. 


Zero  Probability 


The  volume  for  "zero  probability"  in  the  tables  and  charts  is 
not  the  maximum  probable  volume.  The  probability  distributions 
are  truncated  at  selected  reduced -variate  values  in  published 
U-value  tables.  The  Central  Technical  Unit  used  U-value  "Tables 
of  the  Incomplete  r -function"  by  Karl  Pearson1  for  the  zero  prob¬ 
ability  in  the  analyses.  The  maximum  reduced -variate  value  for 
the  Pearson  tables  is  approximately  5*250. 


Computer  Analyses 


The  analyses  are  made  possible  through  the  utilization  of  elec¬ 
tronic  data  processing.  The  CTU  used  a  program  described  in 
FAP  for  IBM  7090  equipment  for  processing  the  data.  It  performs 
all  the  statistical  computations  required  for  obtaining  the  max¬ 
imum  annual  volume  of  flow  at  each  selected  percent  chance  for 
10  durations  ranging  from  1  through  27^- -days. 

The  Two -Parameter  Gamma  distribution  applied  to  most  of  the  cases 
in  computing  the  0-99  percent  chance  events.  Otherwise  the 
Log  Normal  distribution  was  used  for  those  cases  in  which  the 
gamma  statistic  was  greater  than  51* 

The  data  and  computed  events  have  been  plotted  on  log  normal  proba¬ 
bility  paper.  The  Gamma  distribution  plots  as  a  concave  downward 
curve.  As  the  gamma  statistic  increases  the  curve  approaches  a 
straight  line  and  a  Log  Normal  distribution. 

The  computer  input  and  output  are  on  file  in  the  CTU  office.  The 
file  data  includes,  in  addition  to  that  shown  in  the  following 
tabulations : 

1.  Original  input  ordered  data  in  cfs  per  day  and  identi¬ 
fied  by  the  year  of  occurrence. 

2.  Logarithms  to  base  10  of  each  item  of  the  input  data. 


1 J  H.  M.  Stationery  Office,  London,  1922. 


DISCUSSION  OF  RESULTS 
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Effect  of  Durations  Restricted  Within  a  Fixed  Year  and  Day 

The  high  flow  input  data  supplied  by  USGS  establish  the  maximum  runoff 
periods  on  (l)  a  water  year  basis  and  (2)  on  a  calendar  day  basis.  Al¬ 
though  it  isn’t  practical  to  analyze  the  data  in  any  other  way  than  by 
using  a  fixed  period  for  a  year,  such  as  the  water  year  from  October  1 
through  September  30,  greater  volumes  would  likely  show  up  for  the  longer 
(274-,  l83-day,  etc.)  durations  if  beginning  and  ending  dates  could  be 
chosen  at  will  for  the  maximum  period.  For  example  a  greater  274-day 
volume  may  have  occurred  between  July  1,  1963  and  March  30,  1964  than 
any  274-day  period  eligible  for  selection  within  either  the  1963  or 
1964  water  year. 

For  this  reason  the  following  summaries  show  a  lesser  amount  for  the 
longer  durations,  being  confined  to  the  water  year,  than  that  which 
might  actually  be  experienced  for  any  unrestricted  period. 

In  somewhat  the  same  manner  the  volumes  for  the  1-day  duration  are  con¬ 
fined  to  24  hours  in  a  fixed  clock  period.  In  many  cases  a  greater  24- 
hour  volume  would  overlap  into  the  daily  fixed  period  from  either  the 
previous  or  the  subsequent  day.  The  3~day,  7 -day,  etc.  may  be  similarly 
affected  but  to  a  much  lesser  and  rapidly  diminishing  degree. 


Effect  of  Watershed  Size 


The  range  in  watershed  size,  from  a  few  square  miles  to  about  1000  square 
miles,  prevents  a  direct  comparison  of  volumes  of  flow.  The  1-day  volume 
summary  for  a  1000  square  mile  watershed  is  comparatively  smaller  than 
that  for  a  5  square  mile  watershed  because  of  difference  in  runoff  lag 
time  between  them.  Only  a  fraction  of  the  1-day  runoff  from  the  smaller 
watershed  is  contained  in  the  1-day  measured  runoff  for  its  larger, 

1000  square  mile  counterpart.  Its  volume  may  be  distributed  between 
and  contained  as  a  portion  of  several  consecutive  daily  measurements . 

The  greater  prevalence  of  partial  storm  coverage  over  the  larger  water¬ 
sheds  further  complicates  a  comparison  of  volume  between  them.  Until 
sometime  in  the  distant  future  when  adequate  data  are  available  for 
small  watershed,  empirical  methods  will  continue  to  be  required  to 
transpose  the  measured  results  from  large  watersheds  into  the  existing 
void  of  the  small  ones  and  for  the  most  part  are  necessary  in  using 
the  following  summaries  to  plan  and  design  small  upstream  water  control 
structures . 


Scope  of  Application 


As  stated  in  the  introduction,  the  high  flow  tabulations  are 
primarily  for  determining  or  authenticating  other  methods  of 
determining  the  proper  balance  between  detention  storage  and 
principal  spillway  capacities  on  flood  water  retarding  structures. 
Their  derivation  from  high  flow  input  data  almost  restricts 
them  to  this  primary  use.  Low  flow  and  flow  duration  data  were 
developed  concurrently  by  USGS  on  these  same  stations  in  pro¬ 
viding  SCS  with  high  flow  data,  and  can  be  analyzed  similarly 
to  the  A/DP  analysis  to  determine  the  probability  of  yield,  sus¬ 
tained  flows,  etc. 
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INDEX  OF  SELECTED  STATIONS  IN  KENTUCKY 


CTU 

Drainage 

No. 

USGS  No. 

Area 
Sq.  Mi . 

1 

03-2080.00 

386.0 

2 

03-2100.00 

55-7 

3 

03-2115.00 

208.0 

4 

03-2155.00 

217.0 

5 

03-2165.00 

398.0 

6 

03-2170.00 

241.0 

7 

03-2485.00 

140.0 

8 

03-2495.00 

826.0 

9 

03-2500.00 

47.5 

10 

03-2510.00 

118.0 

11 

03-2525.00 

615.0 

12 

03-2775.00 

466.0 

13 

03-2810.00 

537-0 

lk 

03-2815.00 

722.0 

15 

03-2835.00 

362.0 

16 

03-2850.00 

318.0 

17 

03-2855.00 

395-0 

18 

03-2895.00 

473.0 

19 

03-2910.00 

42  ;  9 

20 

03-2915.00 

437.0 

21 

03-2925.00 

18.8 

22 

03-2955.00 

200.0 

23 

03-2980.00 

138.0 

24 

03-2990.00 

240.0 

25 

03-3010.00 

664.0 

26 

03-3020.00 

63.1 

27 

03-3065.00 

736.0 

28 

03-3070.00 

188.0 

29 

03-3075-00 

18.1 

30 

03-3100.00 

36.4 

31 

03-3105.00 

600.0 

32 

03-3110.00 

673.0 

33 

03-3125.00 

531.0 

34 

03-3140.00 

478.0 

35 

03-3160.00 

90.5 

Location  of  Stream  Gage 


Levisa  Fork  at  Fishtrap 
Johns  Creek  near  Meta 
Johns  Creek  near  Van  Lear 
Blaine  Creek  at  Yatesville 
Little  Sandy  R.  near  Grayson 

Tygarts  Creek  near  Greenup 
Licking  R.  near  Salyersville 
Licking  R.  at  Farmers 
Triplett  Creek  at  Morehead 
N.  Fk.  Licking  R.  nr.  Lewisburg 

S.  Fk.  Licking  R.  at  Cynthiana 
N.  Fk.  Kentucky  R.  at  Hazard 

M.  Fk.  Kentucky  R.  at  Tallega 

S.  Fk.  Kentucky  R.  at  Booneville 
Red  River  at  Clay  City 

Dix  River  near  Danville 
Dix  River  near  Burgin 
Elkhorn  Creek  near  Frankfort 
Big  Eagle  Cr.  at  Sadieville 
Eagle  Creek  at  Glencoe 

S.  Fk.  Beargrass  Cr.  at  Louisville 
Salt  River  near  Van  Buren 
Floyds  Fork  at  Fisherville 
Rolling  Fork  near  Lebanon 
Beach  Fork  at  Bardstown 

Pond  Creek  nr.  Louisville 
Green  River  at  Greensburg 
Russell  Creek  nr.  Columbia 
S.  Fk.  Little  Barren  R.  at  Edmonton 

N.  Fork  Nolin  River  at  Hodgenville 

Nolin  River  at  Wax 
Nolin  River  near  Kyrock 
Barren  River  near  Pageville 
Drakes  Creek  near  Alvaton 
Mud  River  near  Lewisburg 


INDEX  OF  SELECTED  STATIONS  IN  KENTUCKY  (Continued) 


CTU 

Drainage 

No. 

USGS  No. 

Area 
Sq..  Mi. 

36 

03-3170.00 

225.0 

37 

03-3190.00 

757.0 

38 

03-3205.00 

194.0 

39 

03-3830.00 

255.0 

4o 

03-4005-00 

82.3 

41 

03-4010.00 

374.0 

42 

03-4020.00 

58.2 

43 

03-4030.00 

809.0 

44  . 

03-4035-00 

960.0 

45 

03-4050.00 

198.0 

46 

03-4065.00 

604.0 

47 

03-4105-00 

954.0 

48 

03-4380.00 

244.0 

49 

03-6105.00 

227.0 

50 

07-0230.00 

211.0 

51 

070240.00 

68.5 

Location  of  Stream  Gage 


Rough  River  near  Madrid 
Rough  River  near  Dundee 
E.  Fk.  Pond. River  near  Apex 
Tradewater  R.  at  Olney 
Poor  Fofk  at  Cumberland 

Cumberland  R.  near  Harlan 
Yellow  Or.  near  Middlesboro 
Cumberland  R.  near  Pineville 
Cumberland  R.  at  Barbourville 
Laurel  River  at  Corbin 

Rockcastle  R.  at  Billows 
S.  Fk.  Cumberland  R.  near  Stearns 
Little  River  near  Cadiz 
E.  Fk.  Clarks  R.  near  Benton 
Mayfield  Cr.  at  Lovelaceville 

Bayou  Du  Chien  near  Clinton 


Table  of  Contents  for  Kentucky 


CTU  USGS  No.  Period  of  Location  of  Stream  Gage 

No.  Record 


1 

03-2080.00 

1939-59 

2 

03-2100.00 

1942-59 

3 

03-2115.00 

1940-59 

4 

03-2155.00 

1916-59- 

1939-59 

5 

03-2165.00 

1939-59 

6 

03-2170.00 

1941^9 

7 

03-2485.00 

193SK59 

8 

03-2495.00 

1939-59 

9 

03-2500.00 

1942-59 

10 

03-2510.00 

1947-59 

11 

03-2525.00 

193^9 

12 

03-2775.00 

1941-59 

13 

03-2810.00 

1931-59 

13 

1940-59 

14 

03-2815.00 

1926-59 

14 

1940-59 

15 

03-2855.00 

1931-59 

15 

1939-59 

16 

03-2850.00 

1943-59 

17 

03-2855.00 

1912-22 

18 

03-2895.00 

1916-59 

18 

1941-59 

19 

03-2910.00 

1942-59 

20 

03-2915.00 

1916^59 

20 

03-2915.00 

193^59 

21 

03-2925.00 

19^59 

22 

03-2955.00 

1936-59 

23 

03-2980.00 

19^5-59 

24 

03-2990.00 

1939-59 

25 

03-3010.00 

1941-59 

26 

03-3020.00 

1945-59 

27 

03-3065.00 

1940-59 

28 

03-3070.00 

1940-59 

29 

03-3075.00 

1942-59 

Levisa  Fork  at  Fishtrap 
Johns  Cr.  near  Meta 
Johns  Cr.  near  Van  Lear 
Blaine  Cr.  at  Yatesville 


Little  Sandy  R.  near  Grayson 
Tygarts  Cr.  near  Greenup 
Licking  R.  near  Salyersville 
Licking  Cr.  at  Farmers 
Triplett  Cr.  at  Morehead 

N.  Fk.  Licking  R.  near  Lewisburg 
S.  Fk.  Licking  R.  at  Cynthiana 
N.  Fk.  Kentucky  R.  at  Hazard 
M.  Fk.  Kentucky  R.  at  Tallega 


S.  Fk.  Kentucky  R.  at  Booneville 

Red  River  at  Clay  City 

Dix  River  near  Danville 

Dix  River  near  Burgin 
Elkhorn  Cr.  near  Frankfort 

Big  Eagle  Cr.  at  Sadieville 
Eagle  Cr.  at  Glencoe 

Eagle  Cr.  at  Glencoe 
S.  Fk.  Beargrass  Cr.  at  Louisville 
Salt  River  near  Van  Buren 
Floyds  Fork  at  Fisherville 
Rolling  Fork  near  Lebanon 

Beach  Fork  at  Bardstown 

Pond  Cr.  near  Louisville 

Green  River  at  Greensburg 

Russell  Cr.  near  Columbia 

S.  Fk.  Little  Barren  R.  at  Edmonton 


Table  of  Contents  for  Kentucky  (Contents) 


CTU  USGS  No.  Period  of  Location  of  Stream  Gage 

No.  Record 


30 

03-3100.00 

1942-59 

31 

03-3105.00 

1937-59 

32 

03-3110.00 

1931-50 

33 

03-3125.00 

1940-59 

34 

03-3140.00 

1940-59 

35 

03-3160.00 

19LCK59 

36  . 

03-3170.00 

193^9 

37 

03-3190.00 

1941-59 

38 

03-3205.00 

1941-59 

39 

03-3830.00 

1941-59 

40 

03-4005.00 

1941-59 

41 

03-4010.00 

1941-59 

42 

03-4020.00 

1941-59 

43 

03-4030.00 

1939-59 

44 

03-4035-00 

1923-59 

45 

03-4050.00 

1923-59 

46 

03-4065.00 

1937-59 

47 

03-4105-00 

1943-59 

48 

■03-4380.00 

1941-59 

49 

03-6105.00 

1939-59 

50 

07-0230.00 

1939^59 

51 

07-0240.00 

1940-59 

N.  Fk.  Nolin  R.  at  Hodgenville 
Nolin  River  at  Wax 
Nolin  RiVer  near  Kyrock 
Barren  R.  near  Pageville 
Drakes  Cl.  near  Alva ton 

Mud  River  near  Lewisburg 
Rough  River  near  Madrid 
Rough  River  near  Dundee 
E.  Fk.  Pond  River  near  Apex 
Tradewater  R.  at  Olney 

Poor  Fork  at  Cumberland 
Cumberland  R.  near  Harlan 
Yellow  Cr.  near  Middlesboro 
Cumberland  R.  near  Pineville 
Cumberland  R.  at  Barbourville 

Laurel  River  at  Corbin 

Rockcastle  R.  at  Billows 

S.  Fk.  Cumberland  R.  near  Stearns 

Little  River  near  Cadiz 

•E.  Fk.  Clarks  R.  near  Benton 

Mayfield  Cr.  at  Lovelaceville 
Bayou  Du  Chien  near  Clinton 


^Throughout  this  publication,  this  symbol  (~)  indicates  a  discontinuous 
period  of  record. 
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USGS  No.  05-2080.00  CTU  No.  1 

Name  Of  Stream  Levina.  Fork _ 

Location _ At  Fish-trap,  Ky. _ 

Period  of  Record  lQoQ-59  _ 

N  = _ 21 _  A  =  586.0 _ Sq.  Mi 

Plotted  by  ADP  Date  Q/21/61 
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VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 


VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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1954  appeared,  as  a  low  outlier  and  was  deleted  from 
the  15-274  day  durations. 

1941  appeared  as  a  low  outlier  and  was  deleted  from 
the  30-274  day  durations. 
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1954  appeared,  as  a  low  outlier  and  was  deleted  from 
all  durations. 

1941  appeared  as  a  low  outlier  and  was  deleted  from 
the  30-274  day  durations. 
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( Two -Parameter  Gamma  Distribution) 
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19^1  and  1954  appeared  as  low  outliers  and  were  deleted  from  all  durations. 
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(Two -Parameter  Gamma  Distribution) 
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1954  appeared  as  a  low  outlier  and  was  deleted  from  the  120,  I83,  and  274-day  durations. 
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VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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195^-  appeared,  as  a  low  outlier  and  was  deleted  from  all  durations 
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VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 


VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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195^  appeared  as  a  low  outlier  and  was  deleted  from  all  durations. 
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Location  At  Hazard,  Ky. _ 

Period  of  Record  1941-59 _ 
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VOLUME  -DURATION  -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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19^1  appeared  as  a  low  outlier  and  was  deleted  from  the  1,3  and  90-27^  day  durations. 
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1957  appeared  as  a  high  outlier  and  was  deleted  from  the  1-day  duration. 
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1957  appeared  as  a  high  outlier  and  was  deleted  from  the  1-day  duration. 
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USGSNo.  05-2910 .00  CTU  No.  19 
Name  of  Stream  Big  Eagle  Cr. 
Location  At  Sadieville,  Ky. 

Period  of  Record _ 1942-59 _ 

N  =  18.  17  A  =  42.9 

Plotted  bv  ADP 


_Sq.  Mi. 
Date  6/ 18/  62 
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DURATION  IN  DAYS 


VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 
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VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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195^+  appeared,  as  a  low  outlier  and.  was  deleted,  from  the  15-274-  day  durations. 
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VOLUME  -DURATION  -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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194 1  appeared,  as  a  low  outlier  and  was  deleted  from  the  1,3  >  and  7- day  durations. 

1944  appeared  as  a  low  outlier  and  was  deleted  from  the  1  and  3-day  durations. 

1945  appeared  as  a  high  outlier  and  was  deleted  from  the  15-day  duration. 

1954  appeared  as  a  low  outlier  and  was  deleted  from  all  durations. 


RUNOFF  VOLUME  IN  INCHES  (DEPTH) 


200 


100 


50 


20 


10 


0.5 


0.2 


0. 1 


0.05 


0.02 


15 


30 


60  90  120  183  274 


LEGEND 


Symbol  Percent  Chance 
0 

x  1 


® 

o 


4 

50 


o  - 


m: 


;  o 


!  |  j  : 

.  4-  -•*  * 


a 


rri: 


X  -® 
®  ... 


© 


© 


::j: 


W 


“I" 


f- . | . -H 


~rr 


© 


-t- -•••{••-  t  H-4  -  ■ 

. I H  :i4  j- . 


I  I  ! 


USGS  No.  05-2915.00  CTU  No.  20 

Name  of  Stream  Eagle  Creek _ 

Location  At  Glencoe,  Ky. _ 

Period  of  Record  l<y5Q~59 _ 

N  =  20  A  =  437.0  Sq.  Mi- 

Plotted  by  adp  .  Date t r,/p2/6a 
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DURATION  IN  DAYS 

VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 


USOA  SCS-HYATTSVlll  E  MD  19  6  4 


VQLUME  -DURATION  -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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19 5L  appeared,  as  a  low  outlier  and  was  deleted  from  all  durations. 
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Location  At  Louisville,  Ky. _ 

Period  of  Record  1945-59 _ 

N  14  A  =  18.8  Sq.  Mi. 

Plotted  bv  APT-1  Date  9/6/61 
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(Two -Parameter  Gamma  Distribution) 
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USGS  No.  03-2955-00  CTU  No.  22 
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Location  Mr.  Van  Buren,  Ky. _ 
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1941  and  1954  appeared  as  low  outliers  and  were  deleted  from  all  durations. 
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Period  of  Record  iqL5~59 _ 

N  -  15 .  Ik  A  -  158.0  Sq.  Mi 

Plotted  by  ADP  Date  6/1Q/62 
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appeared  as  a  low  outlier  and  was  deleted  from  the  30-274  day  durations. 
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Period  of  Record  1939-59 _ 

N  =  21  A  =  240.0  Sq.  Mi- 

Plotted  bv  ADP  Date  9/15/61 
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1952  appeared  as  a  low  outlier  and  was  deleted  from  the  1  day  duration. 
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USGSNo.  03-3100.00  CTU  No.  30 
Name  of  Stream  N.  Fk.  Nolin  R. 

Location  At  Hodgenville ,  Ky. _ 

Period  of  Record  1942~d9 _ 

N  -  17 _  A  =  X6.A  Sq.  M 

Plotted  by  ADP  Date  6/ 18/62 
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19^1  appeared  as  a  low  outlier  and  was  deleted  from  the  90  and  120  day  durations. 
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194l  appeared  as  a  low  outlier  and  was  deleted  from  the  60-27^  day  durations. 
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19k  1  appeared,  as  a  low  outlier  and  was  deleted  from  all  durations 
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19^1  and  195^  appeared  as  low  outliers  and  were  deleted  from  all  durations. 

1944  appeared  as  a  low  outlier  and  was  deleted  from  the  1,  3 ,  and  7-d.ay  durations. 
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VOLUME  -DURATION  -PROBABILITY  ANALYSIS 
( Two -Parameter  Gamma  Distribution) 
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194l  appeared,  as  a  low  outlier  and  was  deleted  from  the  50-274  day  durations. 
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VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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194 1  appeared  as  a  low  outlier  and  was  deleted  from  the  30-274  day  durations. 
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194l  appeared  as  a  low  outlier  and  was  deleted  from  the  90-274  day  durations. 
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1941  appeared  as  a  low  outlier  and  was  deleted  from  the  90-274  day  durations. 
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Period  of  Record 
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Plotted  by. 
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(Two -Parameter  Gamma  Distribution) 
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USGS  No.  05-4105.00 CTU  No.  h7 
Name  of  Stream  S .  Fk .  Cumberland  R . 

Location  Nr.  Steams,  Ky. _ 

Period  of  Record  19^5-59 _ 

N=  17 _  A  =  95L.0  Sq.M 

Plotted  bv  adp  Date  _2/28/6l_ 
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VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 
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VOLUME  -DURATION  -PROBABILITY  ANALYSIS 
(( Two -Parameter  Gamma  Distribution) 
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USGSNo.  05-4580.00  CTU  No. 


Name  of  Stream  Little  River 
Location  Nr.  Cadiz,  Ky. 
Period  of  Record  1941-59 


19.  18  A  -  244.0  Sq.  M 
Plotted  by  adp  Date  6/21/62 
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VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 


USDASCS-HVATTSV'LLE  MO  1964 
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VOLUME -DURATION -PROBABILITY  ANALYSIS 
( Two -Parameter  Gamma  Distribution) 
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1941  appeared  as  a  low  outlier  and  was  deleted  from  the  30-274  day  durations. 
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USGS  No.  05-6105 .00  CTU  No.  19 


Name  of  Stream  e.  Fk.  Clarks  R. 
Location  Nr.  Benton.  Kv. 
Period  of  Record 


N  =  20,  19,  18  A  -  227.0  Sq.  Mi. 

Plotted  by  ADp  Date 
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VOLUME  -DURATION  -PROBABILITY  ANALYSIS 
( Two -Parameter  Gamma  Distribution) 
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19^1  appeared  as  a  low  outlier  and  was  deleted  from  all  durations. 

1954  appeared  as  a  low  outlier  and  was  deleted  from  the  1-30  day  durations. 
1958  appeared  as  a  high  outlier  and  was  deleted  from  the  1-day  duration. 
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USGSNo.  07 -02X0.00  CTU  No.  50 

Name  of  Stream  Mayfield  Cr. _ 

Location  At  Lovelaceville,  Ky . 

Period  of  Record  195909 _ 

N  -  19  A  =  211.0  Sq.Mi 

Plotted  by _  adp  _  Date  n/?o/b? 
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VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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1941  and  1954  appeared  as  low  outliers  and  were  deleted  from  all  durations. 
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USGSNo.  07-02L0.00  CTU  No. 

51 

Name  of  Stream  Bayou  Du  Chien 

Location  Nr.  Clinton,  Ky. 

Period  of  Record  19Lo~59 

N=  19  A  =  68.5 

So.  Mi. 

Plotted  by  ADP  Date  6/19/62 
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VOLUME  -  DURATION  -  PROBABILITY  CURVES  ON  AN  ANNUAL  BASIS 


VOLUME -DURATION -PROBABILITY  ANALYSIS 
(Two -Parameter  Gamma  Distribution) 
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194l  appeared,  as  a  low  outlier  and  was  deleted  from  all  durations. 
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